Preferential tumour accumulation of gold nanoparticles, visualised by Magnetic Resonance Imaging: radiosensitisation studies in vivo and in vitro.
To investigate the radiosensitisation of gold nanoparticles (GNP) with an average diameter of 5 nm coated with the gadolinium chelating agent dithiolated diethylenetriaminepentaacetic gadolinium (Au@DTDTPA:Gd) in vitro and in mice bearing tumours (MC7-L1). In vivo, the gadolinium chelate coating allows one to perform real-time Magnetic Resonance Imaging (MRI) pharmacokinetic analysis during intravenous infusion. Experiments were performed following treatment with 10 Gy of 150 kVp X-rays. In vitro experiments were also performed with clonogenic assays to generate dose response curves for the same cells. We observed a preferential accumulation of Au@DTDTPA:Gd in tumours; a substantial toxicity for tumour cells in vitro, but no obvious toxicity for mice; and the absence of a synergistic effect with Au@DTDTPA:Gd and radiation in all experiments. The additional absorption of radiation and the subsequent increase in secondary electrons, attributable to the presence of gold in Au@DTDTPA:Gd, does not lead to radiosensitisation. However, this chelating agent exhibits a chemotherapeutic action which warrants further investigation. When compared to positive results obtained by others on radiosensitisation by GNP, the present study suggests that the chemotherapeutic and radiosensitising properties of GNP may depend strongly on the nature of the coating.